Interaction of ganglioside GM1 with the B subunit of cholera toxin modulates intracellular free calcium in sensory neurons.
The B subunit of cholera toxin, which binds specifically to GM1 ganglioside on cell surfaces, has previously been shown to modulate intracellular calcium levels and growth in several cell types. To explore a role for such changes in calcium in the growth regulatory function of cell-associated GM1 in neurons, dissociated neurons from chicken embryonic day 8 dorsal root ganglia were exposed to the B subunit. To enhance sensitivity to B subunit, some neurons were also enriched with added GM1 (100 microM) and then exposed to B subunit. Incubation of naive cultures with 1 microgram/ml of the B subunit was sufficient to produce modest increases in intracellular free calcium above basal levels in a minor percentage of cells for at least 5 min, as measured by fura-2 fluorescence imaging. Pretreatment of the cells with GM1 for 48 hr increased even further the elevations in intracellular free calcium and the percentage of responding neurons observed after B subunit exposure. These increases in intracellular calcium required the presence of external Ca2+, but were not inhibited by calcium channel blockers. Such changes in calcium were accompanied by fine alterations in morphology affecting mostly the branching of neurites and were more pronounced in the presence of GM1. However, the morphological changes did not result in altered neurofilament protein expression. Immunogold electron microscopy using anti-choleragenoid depicted extensive aggregations of immunoreactive gold particles on neuronal surfaces, which were more extensive in cells treated with GM1. The results demonstrate that cell incorporated GM1 may modulate calcium fluxes, perhaps accounting for the growth regulatory functions of GM1 in both neuronal and other cell types.